SUMMARY
Solitaire FR stent-based mechanical thrombectomy provides clinical benefit in selected patients with acute ischaemic stroke due to large vessel occlusion. A dreaded device complication that is associated with poor technical and clinical outcome is stent detachment. Retrieval of the detached stent can be technically challenging and has been attempted with variable success. The key benefit of this strategy is the lack of need to administer fibrinolytic/antiplatelet agents that can potentially be catastrophic in the setting of acute stroke. Therefore, retrieval may be preferred to other strategies (balloon angioplasty, lytic/glycoprotein 2b/3a inhibitors administration) to address detached stent. We report two patients in whom the detached stent was retrieved using alternative techniques-'deploy and engage' and 'loop and snare'-as snare retrieval failed.
BACKGROUND
Solitaire FR stent-based mechanical thrombectomy has emerged as an important strategy to recanalise large vessel occlusions. A dreaded device complication that is associated with poor technical and clinical outcome is stent detachment. The reported incidence of device-related complication ranges from <1% to 13%. [1] [2] [3] [4] [5] Retrieval of detached stent has been attempted with variable results. 1 2 6 Alternative strategies including balloon angioplasty and intra-arterial administration of antiplatelet and fibrinolytic agents have been described to establish reperfusion. 6 However, use of lytic/dual antiplatelet agents can potentially be catastrophic in the setting of acute stroke. Retrieval of the stent therefore remains the desired strategy in these patients. We report two patients in whom the detached stent was retrieved using novel strategies and discuss the key technical aspects underpinning stent retrieval.
CASE PRESENTATION Case 1
A 71-year-old man presented within 2 hours with global aphasia and right-sided weakness (NIH Stroke Scale (NIHSS) score 22). Multimodal CT imaging revealed a NCCT ASPECTS of 10, occlusion of the left internal carotid artery (ICA) from the origin and distal left M1 middle cerebral artery (MCA) and A2 anterior cerebral artery (ACA). Intravenous thrombolysis was deferred due to recent stroke. Thrombolysis In Cerebral Infarction (TICI) 3 reperfusion was established in the MCA territory after a single pass with a Solitaire 4×40 mm stent (Irvine, California, USA). Following this, during the second pass for the A2 ACA thrombus, stent detachment occurred. The proximal radio-opaque marker of the detached stent was noted abutting the wall at the proximal genu of the cavernous ICA. There was no flow in the ACA territory. Snare retrieval with an Amplatz goose neck microsnare (4 mm) (Plymouth, Minnesota, USA) failed. Stent-based retrieval was therefore performed with a Solitaire 4×40 mm stent (figure 1). TICI 3 reperfusion was established in the ACA territory and the modified Rankin Scale (mRS) score at 3 months was 1.
'Deploy and engage' technique
The 'deployment' step involves partial deployment (distal radio-opaque markers have expanded and are apposed to the wall of the ICA) of an appropriately sized Solitaire device proximal to or within the detached stent. The 'engagement' step involves advancing the 'microcatheter/partly deployed stent complex' in an attempt to engage the proximal part of the detached stent. The proximal stent is then resheathed to capture the proximal legs/struts of the detached stent. Following this, the microcatheter, device and detached stent are retrieved (figure 2).
Case 2
A 50-year-old woman presented at 3.5 hours with global aphasia and right-sided weakness (NIHSS score 21). Multimodal imaging revealed left M1 MCA occlusion and a small core. Intravenous thrombolysis was deferred due to recent myocardial infarction. Stent detachment occurred during the third pass with a Solitaire 4×40 mm stent. Both snare and stent-based retrieval failed. A 'loop and snare' technique was employed and the stent was retrieved successfully. TICI 2a reperfusion was established (figure 3).
'Loop and snare' technique
A small-calibre microcatheter (Echelon 10, Irvine, California, USA) with a curved tip (steam-shaped) is advanced through the detached stent. The microwire is navigated through the struts and back into the parent artery to form a loop. The microcatheter is then navigated over the microwire into the parent artery. A 4 mm snare is advanced into the parent artery and the microwire is snared. Following this, the microcatheter and snare are pulled back together with an attempt to retrieve the stent (figure 4).
DISCUSSION
Stent detachment is not uncommon during mechanical thrombectomy, and an in vitro study revealed that detachment commonly occurred at the site of the proximal marker band and not the detachment zone. The proximal marker band houses the ball and socket joint and it appears to be the weak site that tends to detach with the tensile forces. 7 Stent detachment can occur prior to the third pass and the predisposing patient factors include large calcified plaque, a hard or lengthy thrombus and tortuous anatomy. Furthermore, the application of undue forward force during proximal stent deployment around curves can cause bending at the proximal marker band resulting in detachment at the ball and socket joint. Interestingly, resheathing appeared to offer some protection from detachment while retrieving around bends and not in straight anatomy. 7 8 Stent retrieval precludes administration of dual antiplatelets and appears to be an important strategy to establish flow. Castano et al 8 reported on successful snare retrieval in most type 'A' detachments ( proximal to radio-opaque marker). However, this technique failed in type 'B' detachment (distal to radio-opaque marker). 8 Failed retrieval is likely when the proximal marker is positioned at an unfavourable angle abutting the wall of the artery or is not visualized. Alternative strategies to retrieve detached stents are therefore necessary.
A review of the literature revealed no description of techniques other than snare retrieval to retrieve detached Solitaire stents in acute ischemic stroke. In our report, alternative techniques were employed as snare retrieval failed. In theory, stentbased retrieval appears to be suitable for both types of detachment as engaging the struts in the proximal end of the detached stent is not technically challenging. However, the key limitation is that capture by resheathing may not provide a strong hold onto the detached stent during retrieval and detachment of the second stent. A resheathable stent without a distal wire is ideal for this technique. Chapot et al 9 have described stent-based retrieval of misplaced or thrombosed stents used in adjunctive coiling. When stent-based retrieval fails, the rescue strategy that can be employed is the loop and snare technique. The key benefit is dual control: the microwire can be manipulated and the loop of the snare appropriately positioned to enable snaring with relative ease. Looping the catheter through the struts of the stent can be potentially challenging; a small caliber curved tip catheter can be used to overcome this limitation. The technique can be employed to remove displaced stents during stent-assisted coiling. Learning points ▸ Stent detachment is a dreaded device complication that is mostly associated with a poor outcome. ▸ Stent retrieval precludes administration of fibrinolytic/dual antiplatelet agents that can potentially be catastrophic in patients with acute ischemic stroke. ▸ The 'deploy and engage' and 'loop and snare' techniques for Solitaire stentectomy may be acceptable alternative strategies to retrieve stents in the event of stent detachment.
